Simultaneous determination of active xanthone glycosides, timosaponins and alkaloids in rat plasma after oral administration of Zi-Shen Pill extract for the pharmacokinetic study by liquid chromatography-tandem mass spectrometry.
A sensitive and reliable liquid chromatography-electrospray ionization-tandem mass spectrometry (LC-ESI-MS/MS) has been developed and validated for simultaneous determination of active components, i.e., xanthone glycosides (neomangiferin and mangiferin), timosaponins (timosaponin E1, timosaponin B-II and timosaponin B) and alkaloids (palmatine and berberine) in rat plasma after oral administration of Zi-Shen Pill extract. Plasma samples were pretreated by protein precipitation with acetonitrile containing the internal standards ginsenoside Re (for xanthone glycosides and timosaponins) and tetrahydroberberine (for alkaloids). LC separation was achieved on a Zorbax SB-C(18) column (150 mm x 2.1 mm I.D., 3.5 microm) with gradient elution using a mobile phase consisting of acetonitrile-0.1% formic acid in water at a flow rate of 0.25 mL/min. The detection was carried out by a triple-quadrupole tandem mass spectrometer in multiple reaction monitoring (MRM) mode via polarity switching between negative (for xanthone glycosides and timosaponins) and positive (for alkaloids) ionization mode. Linear calibration curves were obtained over the concentration range of 5-1000 ng/mL for mangiferin, 0.5-100 ng/mL for neomangiferin, timosaponin E1, timosaponin B-II and timosaponin B, and 0.05-10 ng/mL for palmatine and berberine. The mean recovery of all the analytes ranged from 64.7 to 93.8%. The intra- and inter-day precision (% R.S.D.) was within 11.7% and accuracy (% bias) ranged from -9.0 to 10.9%. This fully validated method was successfully applied to pharmacokinetic study of the above seven compounds in rats.